Background: The aim of this study was to examine smoking motivation and motivation to quit, and determinants of these motivations among HIV-infected cigarette smokers. Methods: We conducted a 1-day cross-sectional survey on cigarette smoking in a representative sample of HIVinfected outpatients of French hospitals. A cluster analysis was used to characterize respondents' smoking motivation. A logistic regression was performed to study the factors associated with motivation to quit, including the clusters describing smoking motives. Results: We found four clusters of smoking motivation. These included intellectual/emotional support (22% of respondents), automatic/stress relief (22%; characterized by heavy smoking and strong dependency); weight control (29%; characterized by frequent symptoms of fat accumulation because of antiretroviral therapy) and pleasure/ conviviality (27%; corresponding to 'lighter' smokers). In the logistic regression model, among other significant covariates (cigarette consumption level, tobacco dependence and perceived risk of developing a smoking-related disease), the automatic/stress relief cluster was negatively correlated to the motivation to quit (odds ratio 0.39), whereas the weight control cluster was strongly associated to this motivation (odds ratio 2.87). Conclusions: The diversity of HIV-infected smokers' profiles suggests that different types of anti-tobacco measures should be implemented in this population, such as information campaigns on specific risks incurred by HIV-infected smokers, non-specific and comprehensive measures for those for whom smoking is combined with other difficulties, and alternative therapeutic solutions for those who smoke to deal with lipodystrophy.
Smoking prevalence is very high among people living with HIV/AIDS [1] [2] [3] [4] . As these individuals now live longer because of antiretroviral therapy, HIVseropositive smokers are increasingly confronted with the long-term consequences of their unhealthy habit. Cardiovascular diseases and lung cancer are already emerging causes of death among HIV-seropositive people [5, 6] . HIV-seropositive smokers are more exposed to respiratory diseases and smoking-related cancers than seronegative smokers, and they might be exposed to specific risks (for example, progression to AIDS and opportunistic infections) [7] [8] [9] [10] [11] [12] . Moreover, smoking and antiretroviral therapy are independent risk factors for hypertension and cardiovascular diseases [13, 14] .
For these reasons, smoking is riskier for individuals who are HIV-seropositive, especially for those under antiretroviral therapy; therefore, promoting smoking cessation among this population is an emerging public health priority. However, understanding smoking motives is a necessary preliminary step before setting up effective smoking cessation interventions in this population. The present study aimed to study smoking motives and quitting motivation among HIV-seropositive smokers, using data from a French national survey on
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Methods
Patients and study design
The survey was conducted on 30 May 2006 in a random representative sample of hospital units specialized in HIV care. Among the 168 units solicited throughout France, 80 agreed to participate in the study. All patients coming for their regular follow-up visit or for a 1-day hospitalization were asked to participate. Written informed consent was obtained for all patients. The local ethics committee of Paris Hôtel-Dieu approved the study.
Data collection
For each solicited patient, the consulting physician filled out a questionnaire dealing with sociodemographic background and medical characteristics. Patients who agreed to participate filled out an anonymous selfadministered questionnaire, which provided data on gender, age, transmission group, height and weight (used to compute body mass index [BMI]), depression and anxiety symptoms (HAD scale [15] ), experiences of HIV-related discrimination, opiate use during the previous 6 months and alcohol dependency (CAGE test [16] ). Given that in the general population people frequently smoke to regulate their bodily appearance [17] , we assumed that this motive could be important among HIV-infected people as antiretroviral therapy frequently induces fat maldistribution. We therefore created a score ranging from 0 to 4 based on perceived symptoms with 1 score added for each of the following symptoms: fat accumulation in the abdomen, fat accumulation in breasts, fat accumulation over the dorsocervical spine (the 'buffalo hump') and no report of fat loss in the buttocks, as this could be a desirable side effect for someone who wants to stay slim. The questionnaire also collected data on smoking motives (adapted from [18] ). Seven motives were listed and smokers were asked to rate each of the following motives on a scale ranging from 0 to 10 (0 for never, 10 for always): smoking because it is an automatic gesture, smoking to socialize, smoking for enjoyment, smoking to relieve stress, smoking to improveme one's concentration, smoking to take one's mind off cares and worries, and smoking to control one's weight.
Other [19] ), perceived personal risk of developing a tobacco-related disease (scale ranging from 1 to 10), number of previous attempts to quit that lasted >1 week and whether or not the last attempt had occurred during the previous 6 months. Patients were also asked if their consulting physician had talked to them about smoking during the past year, and if he/ she insisted that they should quit.
Regarding motivation to quit smoking, we used the Q-mat indicator [20] . This indicator combined four questions to compute a score ranging from 0 to 20 as follows: In 6 months do you think you will smoke as much as today (+0), you will smoke a little less than today (+2), you will smoke much less than today (+4) or you will have quit (+8) For the present analysis, this score was merged into a binary outcome: insufficient motivation (scores from 0 to 6) or moderate/strong motivation (scores from 7 to 20).
Finally, to compare smoking motivation of HIVinfected smokers to those of other smokers, we used data from a telephone survey conducted in 2008 among a representative sample of French people aged 18-75 years. We used a subsample of 573 smokers that we weighted to obtain the same age and gender distribution as in the sample of HIV-infected patients.
Statistical analyses
We compared smoking motives of HIV-infected smokers with those of other smokers (Student's t-test). We then performed a cluster analysis on the seven questions related to smoking motives. This statistical tool was useful to emphasize which motives were endorsed by the same respondents, and to summarize the variety of their answers in a limited set of contrasted attitudinal profiles, which was more convenient for detecting meaningful patterns of smoking motives. The 1 to 10 scales measuring smoking motives were converted to z-score form prior to clustering. The cluster analysis was based on the usual agglomerative hierarchical procedure [21] : each observation begins in a cluster by itself, then the two closest clusters are merged to form a new one that replaces the two old clusters, and the merging of the two closest clusters is repeated until only one cluster is left. We used the Euclidean distance and the Ward's method to compute the distance between two clusters. At every step, clusters were less homogeneous but partitions became more easily interpretable. Usually, analysts select a partition if it contains a reasonable number of clusters that are easily interpretable. We compared partitions with two, three, four or five clusters, and we opted for the four-cluster solution. From a statistical point of view, this choice seemed relevant as the next step of the hierarchical clustering (from four to three clusters) induced a great loss of homogeneity.
The resulting clusters were characterized regarding respondents' sociodemographic background, experiences of discrimination, anxiety and depression symptoms, smoking behaviours, other substance use and reported fat maldistribution (with Pearson χ² and Student's t-tests).
Finally, we investigated factors associated with quitting motivation using bivariate and multivariate analyses (with a logistic regression involving the stepwise method to select the most significant covariates; selection threshold P<0.05). The clusters related to smoking motives were introduced into the analysis.
Results
Data collected
Out of the 727 patients who were requested to complete the questionnaire, 125 declined to participate (83% response rate ). Non-respondents were not different from respondents concerning medical background and smoking status. Among respondents, 254 (42%) were current smokers. Approximately half of them were heavy smokers, 28% were strongly dependent and 35% had a moderate/strong motivation to quit (Table 1) .
Smoking motivation
Overall, when compared with smokers of the general population, HIV-infected smokers were less likely to report smoking for socializing, enjoyment and weight control.
Cluster 1: intellectual/emotional support Cluster 1 included 57 (22%) respondents from the sample. These individuals were more prone to smoke in order to improve their concentration (mean score 7.5 versus 2.8 in the whole sample) or to take their mind off cares and worries (mean score 5.7 versus 3.7 in the whole sample). Stress relief was also a strong smoking motive for them.
Cluster 2: automatic/stress relief Cluster 2 included 56 (22%) respondents from the sample. These smokers had the highest mean scores for smoking automatically (7.4 versus 5.1 in the whole sample) and for stress relief (8.4 versus 5.3 in the whole sample).
Cluster 3: weight control
Cluster 3 included 73 (29%) respondents from the sample. These smokers had low means for all smoking motives, with the exception of one (they were more likely to report smoking to control their weight; 1.9 versus 0.8 in the whole sample).
Cluster 4: pleasure/conviviality
Cluster 4 included 68 (27%) respondents from the sample. This cluster included respondents who more frequently reported smoking for socializing (5.1 versus 3.5 in the whole sample) and enjoyment (7.6 versus 5.3 in the whole sample).
The following respondents' characteristics did not differ across the four clusters: gender, age, transmission group, depression score, opiate use, alcohol dependency, BMI and number of attempts to quit that lasted >1 week. Cluster 1 (intellectual/emotional support) was very close to the average profile. Within cluster 2 (automatic/stress relief), heavy smoking and strong tobacco dependency were more frequent (64% and 39%, respectively), as were experiences of HIV-related stigma (50%). In this cluster, very few smokers (18%) were motivated to quit and there were even fewer (7%) who reported an attempt to quit that lasted >1 week during the previous 6 months. In cluster 3 (weight control), occasional smoking was much more frequent than in clusters 1 and 2 (19% versus 5% and 0%, respectively), anxiety symptoms were less frequent, but fat accumulation symptoms were more frequently reported. Motivation to quit was especially high among these smokers (59% were moderately/strongly motivated) and 25% had already tried to quit during the previous 6 months. Finally, in cluster 4 (pleasure/conviviality) occasional smoking was more frequent, contrary to anxiety symptoms and experiences of discrimination. Only 24% of these smokers reported a moderate/strong motivation to quit (Table 1) .
Factors associated with quitting motivation
Gender, transmission group, depression, anxiety and discussion about smoking with the consulting physician were not significantly correlated with motivation to quit in the bivariate analysis (Table 2) . Older smokers were less likely to report a moderate/strong motivation to quit, whereas those who reported that their consulting physician insisted that they should quit were more likely to do so. These relationships were no longer significant in the multivariate analysis.
Four covariates remained significant predictors of motivation to quit in the multivariate logistic model. Daily smokers were less motivated to quit (adjusted odds ratio [aOR] 0.48, 95% confidence interval [CI] 0.23-0.97) than occasional or heavy smokers. Strongly dependent smokers were also less motivated to quit (aOR 0.45, 95% CI 0.21-0.98). By contrast, smokers who perceived a high personal risk of developing a tobacco-related disease were more motivated to quit (aOR 2.99, 95% CI 1.65-5.42). Finally, regarding smoking motives, cluster 2 (automatic/stress relief) was negatively correlated with the motivation to quit (aOR 0.39, 95% CI 0.16-0.96), whereas cluster 3 (weight- Table 2 ).
Discussion
Among HIV-infected smokers, we identified four evenly distributed clusters of smoking motives that were associated with contrasted levels of motivation to quit smoking. When comparing HIV-infected smokers to other smokers, we found very similar smoking motives. The weightcontrol motive was less frequent among HIV-infected smokers, except within a profile of patients (accounting for 29% of respondents) characterized by more frequent symptoms of fat accumulation because of antiretroviral therapy and a higher motivation to quit. We found three other profiles of smoking motivations: intellectual/emotional support (22%), automatic/stress relief (22%; characterized by heavy smoking, strong nicotine dependence and weak motivation to quit) and pleasure/conviviality (27%; corresponding to 'lighter' smokers).
In bivariate analyses, patients who reported that their consulting physician had insisted that they should quit were more motivated to quit smoking. Previous studies found mixed results regarding this issue: physicians might play a significant role in promoting smoking cessation among their patients, but their intervention could also damage the doctor-patient relationship [22, 23] . In order to limit the possibility of a social desirability bias (as patients were recruited by their consulting physician and completed the questionnaire in the hospital setting), the completed self-administered questionnaires were placed into a sealed envelope and were not shared with the practitioners.
We also found that smokers who perceived a high personal risk of developing a tobacco-related disease were much more motivated to quit smoking. In the general population of developed countries, smokers cannot remain unaware of smoking-related hazards because of extensive prevention campaigns. Nevertheless, many HIV-infected smokers probably do not realize that their infection and their treatment increase smoking-related risks; therefore, information on this issue would be helpful in promoting smoking cessation among this population. This might be especially true for the smokers in cluster 4 (pleasure/conviviality motives), most of whom were poorly motivated to quit, probably because they thought that they smoked too few cigarettes to be at risk.
The picture was quite different for the smokers of cluster 2 (automatic/stress relief motives), who had a high prevalence of heavy smoking and nicotine dependence, combined with anxious symptoms, opiate use and reported experiences of discrimination. For such smokers, non-specific interventions designed to improve living conditions and an overall behavioural approach would probably be a more appropriate means for promoting smoking cessation.
Finally, smokers in cluster 3 (weight control) showed very specific characteristics: they smoked fewer cigarettes and were less frequently tobaccodependent, with a stronger motivation to quit smoking and low average scores for all smoking motives except for weight control. This motive is frequently reported by smokers from the general population, specifically among young girls [24] . In our study, the weight-control motive was correlated neither to age nor to gender, but it was more prevalent among smokers who reported fat accumulation symptoms, suggesting that they use cigarettes to fight these symptoms. These smokers should be informed that this strategy is ineffective, and they should be proposed more effective and less harmful solutions than cigarette smoking, such as antiretroviral treatments that limit lipodystrophy.
We acknowledge some limitations to our study. First, unemployment and infection through intravenous drug use, which are predictors of smoking [4] , were more prevalent among non-respondents. Secondly, we cannot exclude the possibility that the decision by certain French hospitals not to participate in the study introduced a bias in the results. Thirdly, in this cross-sectional study, it was not possible to establish a causal relationship between quitting motivation and its associated factors. Another limitation also stemming from the cross-sectional design of this study was that we used a validated indicator to assess motivation to quit smoking at the time of the survey, but we lacked information regarding effective cessation several months later. A longitudinal study would have allowed us to investigate the factors associated with long-term cessation. Finally, our survey relied on self-reported information (for example, concerning fat accumulation, an objective measurement of waist or hip circumference might have been used instead). Nevertheless, we believe that perceived symptoms are better predictors of behavioural responses than objectively measured symptoms.
Our results showed that various aspects of living with HIV might affect the smoking motives of HIVinfected smokers. Effective intervention strategies for smoking cessation that could be implemented in hospital units delivering HIV care require taking these factors into consideration.
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